^§^9 - 2 3 9 0 6 8 

(43) 'Affl 0 SpfSS 4 ? (1997) 9£ 16 0 



(51) Int. CI. 6 wwe* »trt»a#^- fi 

A63B 37/00 A63B 37/00 F 



FD 



(491) 



(2i)tBH#-*§- 



(22) UK 0 



4^^^18-82121 



Ip/&8^(1996)3JU10 



(54) ^y-^yyyK^7#^ 



(71) ttHRA 592014104 

J[]K«iPp; 1 1 EW A#6T 1 22#7-g- 

(72) mm^ oj^ a 

(72) «P W± 



(57) 

3T*aBW**8 5*KT-efco, *a5«** s +* 

9 5*£JLL*C&a><»/*1"*. 




(2) 



1 



Xs j i s - cmm&^x<Dmj£x\ =7©t6«ac^ 

y-fc 9 — *y J/ y K^/U7^-yu 0 10 

n£[(Dink 2 +Dpk 8 }xVckxNk] 



Dst=- 



k-1 



4R 1 



b (I1U n^2) , Dmkl^lr^y^KOi, D 
M&U k = l, 2, 3, -n) , VotelS* fi^-f > 

y/\y(omu^xoxm^ti^mT<oy^ ^^mw 

SiiSf*^ ^^H8*B5«»* (Ds t) riS4EJLfc-efc 
1 7!rM 5 Ot^i* ^ 1 5fS«c^^ V - If — ^ y 

[000 1] 

roji t # £ ^ 3 h ft 5 * y - tr-* y y y 

r-«Efi^ii*i-6^*^, 5#7^7y J ftyK^x 
bfc* y-t°-*y y y Y^frytf—MzMirZo 

[0 0 0 2] 

yy^K37^^MStSt5^^i^b45^ 40 

r*yy y v^>\sy#—Mz.'£z>h<»xfoz>o 
[ooo3] zcoWfa*. y— 1°— ^y y * k=*^7#— so 



4$HH^9-2 3 9 0 6 8 

2 

S - C S^gftJc: £ $ Hjre#/<-«SEas 9 0 fi^TX* 

fc^fi*^ 2 E«<D^y-if-^y y * k=ou7 

[li*^4] #^-<Z>/?£#0. 2~3mm, JtfitfS 

0. 9K±l. 2*W-efeSif*3Sl75^30V>-fix^ 
1JSIE%«D* *y y y K^>7aK-;u 0 

[ii*S5] yjyK37#^-i, 4-^yy^ 

<b1"5:x. 7* h-^-^bft 9, 370I 
^3 4 — 4 1 mm-e*5BI*3® 1 7!rM4iOV^i*n^l 

jsissw* y —tr— y y v k^^^-zk 

W3 6 0-4 5 0fi, av^SftSESarW-fS^^ 

y^2li^±tfe5i*ir, TEsfc (1) 
[fti] 



(i) 



#9«?*::£tt«Si:^irftV\, L^bft^b, 30t 
ftSSHtt, K*Wft*^«J:§^-^^/>ft<, ^7/^ 

[0 0 0 4] 3Vh D^-zM^li /<^—x<Dy 



v94y<-nm<omKh^^ o ^m^mMvi-^x^-/u 

tfyfrgfr (±3ft«9a«f) <*:ft9, ^SEBt^iSTUT b 

f9 0 ^tr>'*^>ft<4 9i-**Sfc> ^^>^tc 

[0 0 0 5] fct, ^-f;hJ-bT V>-t: 0 -*y y 7 
hT3iSft^t 0 ^*^Wb-tf}l^^^ffn, ^o5| 

7^7^tyK^xi/^^ryp-fi>3 y hT* 
[0 0 0 6] ±E*fl»^K^ftSttfet>a> 



(3) 



%fffi¥-9- 2 3 9 0 6 8 



[0 0 0 71 

fete*, y y 7 Kn7i:TOi^^^^^3lM^ 10 

^^6^ v — ^—^y v y y-d>v7i$— m^\^x^ = 

*xrt:=» V h c: — /M4**i-* =Ou77tf— /u#»fcJxS n 

[ooo8i y v v k^7 t^mmt^^<—t(D 

3mW&frb%Z>x l J-'K*~xy!) y Fdt/uzrtf—suiz 20 
*51>T, J I S-CM^Ktf-e<Da!j^T% ^TCOtp^ 
Jgrt* 7 5 m&TXh *) , a 7SffiSSj45 8 5 SKJITt'fc 
IP, ^ 7iB8« ^ 3 7 5 8 ~ 2 0 < , 

5 3 7SffiRfiJ:!?5Sa±«<, fri#s< 



nfitCDmk'+Dpk 8 >x V*kxNk] 



mm&m*L. &b^^'<-&mi<^xt>m&texK o ^ 
%«±, ■r-fv^waEffias* (Ds t) ^4j^±<b 

T-f r^-^i^V K^xy^twyD-fVa y h"C 
m v h a— /utt^ffinfe^/i/7/K— /i/j^tbttS t v> o 

[0 0 0 9] ffiot, W^lt (1) y 1/ y K = 7i 



Dst=- 



k-1 



4R fi 



s, K=f/i^73R— /nc^sv^r. J i s-cMa*W-c^9J 

3 7©M*fl[^7 5$KT, =i7tffi^S^8 
5*«T-e*9. 37«ffi«ff*37frt«SJ:0 8- 
2 0g^fS-efc^i*^ *IBJiBM#3T*Bffl!« 

&%^t%W&t-tZxV-t°-xy V y K^/u^tf— 
/K &U<, (2) tf-zu^ffil^/SSftfcx^ ^ftv(r> 
W&frZ 6 0-4 5 offi. £i^M&5iE@£*1-3-r 
-fy^2iS£Jl±'efc5i:*l: t TIS* (l) 
Sti5r>fy^H8*Ba»» (Ds t) *S4fiLk-C*> 
5_kf2x !i-t^y!/ 5/ K=f/t/7>J<— /i/SrffiWi'So 
[0 0 10] 

m2\ 



CI) 



(fit, **Rli#— /W-MM5, niifW^tg^; 
L ((IU n^2) , Dmkfi^if-f^Ofe D 

p kjix-r^/wffi*. NkflrV v^/uk <offl$c 
(fit, k=l, 2, 3, - *n) , Voliffl^^r^ ^ 

[0 0 1 ll Jl^T, *55W^o#5g^i¥U<BlW-r5o 
*^(D^y^t°-xy!j y K=r/u7aS— /uii, Hi 
7jkir&o\z > m&ftft*mfcikl>tzy V y V^T 2 

h A* *#s<— 4 b <z>m\zm ^mm 3 «:R*t fc t> 
[0012] *«w<o=f/u-7ss— /i/-e», m-ryy ^ k 
ffSr. j i s-ci/^sft-r^ay^ (j^t> j is-c 

<t^9) T% 8SmUT, j?^U<(170-8 3 50 



, SEtC»^U<{±7 3-8 0gl«t§ o *fe, ^ 
7 2©^M^7 5SWT, »tt<«60-73 

I{:^t<ll6 3-6 9S}:M« 0 ^S®^ 

[0 0 13] =i7(Dig^(j:37^«Ij; 

19 8-2 os, #1:10-1 8««<^j*-rsfc^-efc 
8-2 oSS<MttiffiH<fc t), =r<o^ 



5 

So 

[0014] ±isy y y k=t<o«*»*h, ±j$l*: 

[0 0 15] ft*5, _h!5y y s> K3T©ESJ±3 4 — 4 
1mm, #1:3 4. 5-4 OmmtfcSr t^jftl 

b u#«*SH-eais:«i*r« - £ 

ii*f43T^*^>8!KH:l 0 0k gffifftftffifR* 

(Dfz.t>Zh&X* 2 . 5 — 4 . 5 mm, 2 . 8 — 4 m 

m, llll2 0~4 0g, *Hc2 3 — 3 7 g <h 

[0 0 16] *38M*c*3i^y y s> K37S:Mt5fc 
fc#£Li\, :<Di^, y^^^tc 

*/w<— t K, 

1, (t-yf;WN # -^'» 3, 3, 5-h 

1, 1— feT* (t-^f/u^-t*^) 3, 3, 5-h 
y yrf^/^^n^^vcD^WV Kfe-^fc^o ^^^^ 
fc*3l*-C\ y y 5/ K = T^±EBIft^*Sr#oJ: 5^ 
fiR-t-S^B:, 5£ffi£(J£ LTv^ S/U/*— tf-^-iM' K<h 
1, ( t — ^^vw<— ^-^r-» 3, 3, 5-h 

y ^ f/i^^ D^fySr^i/y KLtfflv\ 160T: 
-C2 0»KiaaaHH«i-S*«fe*^»ffl-e#5o * 

^ y > * ^ y >^b$» jBja^-^ ^ > 

«E»^y 9a^5— ««jT*fc9, -t<z>E 
»^#j»sn*v^, ii^i^sw^^ i o oaft 



(4) 4#B3¥9-2 3 9 0 6 8 

6 

[0017] ±Efife^Sria-&ur?#5>*xS3rffi»^ 

*«ro#3g?i§<E>y y y \?=T%mm-rz>zk&T*zz> 0 

[0018] n72 Sr^B^S "PKMi 3 ft, J I S - C 
SIS-C 7 5-1 0 01 #K 8 0 — 9 8 Si^^-r 5 - 

UV \ BISEfgriS 5 «*«-eii+^ftS«14S:#S 

r£;&ST*#ft<ft5#^tf5fc!K 2 0«^§ 

tcftt?ft< ftSo d^ct 5fc*IBJiW*a s =*T*B«« 

[0 0 19] Sfc, ^MJf JfcfiJ*, #3891 <OB 

0. 2 — 3mm, %f\Z 0 . 7 — 2. 3mm, itfif^O. 
9J^_hl. 2*®, m^0. 94 — 1. 15-tr^Sr<t 

[0 0 2 0] ±JBf»W/B2W:, ftbK^Ufcyjy 
2 ic^lffc ± 5 ftT-Y / ^-OTg^r^ 

[0021] 4>KS3Srlfifl|-f-s^/^— 4H, fliry 

Ii7 5 — 8 7 mi^J&J&'tZo Jjs<*-<D J I S-C^S^ 5 
b, 3 y h o -/HtSriat 5 ^ □ h jx /7 

J¥^li0. 2 — 3 mm, 0 . 
7 — 2. 3 mm, itfil^O. 9 EJt± 1 . 2*JR, 

o. 9 3 — 1. I5tfc5:^^mu\ ft*3, cpRB 

Jii#/<— fc«r^f|-bfcW*tt2~ 4. 5 mm, #M 
2. 2 — 4. 2mmT*fc^)Ii:W^ U\ 
[0 0 2 2] LTH#trfflPS$nT, 



(5) 



s<-mf$mzn&mm u vm&m, mtmitm. 

[0023] fr$&w<o* y — tr°— y * K=ou:7tff— io 

3-8 5%£ft£ J: ^/uSrKJtfefc^-C* 
So f ^ >^IfiW6 2%*ltli±lLfa 

So 7^^<iSli3 6 0-4 5 0fi, #Rl3 20 

7 0-4 4 0fitt5it^U^o Sfc, f^yy 

coh(OtirZ>zktfX% ZtK Umnm^2. 2-4. 
5 mm, i$0. 12-0. 2 3 mm<Z>i5H -(:*>£ £ £ 

[ O O 2 4 l iK^-Y ^TVWi, ^S-x-y vy^oftSSte: 

SSrffl* ^"t-^Ra^a-e^bfefitVoSrO. 3 9- 
0. 6. #Jco. 4 1-0. 5 J: 5fc»J*i"4 

nSKDmk^Dpk 1 )xV fi kxNk] 



Dst=- 



4R fi 



#§i¥9-2 3 9 0 6 8 

8 

tft^-rs<t, -r^^y^¥®^^R^^^, 0 2 
K^LfcJ: 5^^^ iiKd?— /i-W&colRm&tiS 

6Sr»36i"5i:*l^ jR— yufiSJ:9 o. 16mm/hS 

<52g3*05 6 t <D&& 1 0 COig* t? >"7/l>®M 1 1 

ftfrt>t£t<^tttbXfoZo fit, 03, 4{c^LfcJ:9 
l:±iEft»l l iaoTIiti5?B (R : SSDJ 
1 2T^ ^^ggPall 3<^#«V P «r*«>.5 0 - 

1 2SrJ£®i: U :WI12H<Dr>f 

~TSx >r ^^3SBB*WV P <oJtVoSr»mi-So 
[0 0 2 6] 
[f3] 

Vp»J *2iaydx 

Vo J- 

[0027] 4*3, v^wospffi»*t^n»«t-e4 
i:uvo^ {±n-s 0 

[00 2 8] JgK, /MS, 
ffi^M^n^fVy^SIf^n (fit, n^2, 
»^L<^2-6, £t)#F£L<te3-5) £U # 

k^Lfcti^ (f&U k = 1 , 2, 3, -n) s TIE^C 
(1) T^^n^f^^viSSilgl (Ds t) £ 
4«±, 4 - 8 izBfc-tz Z t fr&lk LI \ 
[0 0 2 9] 
4] 



(1) 



[0 0 3 0] nt% **Rtt*— /U^NI, Volt±IS 
S5£fil[Voi:Htt-Cfe9, N k tt-rV k <^fi^ 

S?5o :^7^//*t®« (Ds t) fi»/r<39 

tf-Mzmft%mmffi%*7tz>zktfxzz)t><DX\ ± 

[0 0 3 1 ] ^PjO=fyu^^-/Hi, JW±<o«j5S;frW 
lr « v ^^^-f § r t ^ X* So 50 



[00 3 2] 

So 

[0 0 3 3] 

IHlfitW] EAT, H!£M£)ttfct«Sr*U *«MSr^* 



(6) 



[0034] inm&h itm&n m 1 l/ci^m#c * > k = r srf^j* ufc 



Hi¥9-2 3 9 0 6 8 



10 





<D 




® 




<D 




T 

£ 

a 

SB 


i/x- 1,4 -#y 


100 


100 


100 


100 


100 


100 


7 ? 'J Ml» 


24 


24 


25 


29 


15 


34 


a <fc S & 


29 


26 


34 


27 


33 


25 


i> ? * ;P - 
* * if* -< K 


1 


1 


1 


1 


1 


0 


l.i- trx (t-^ 

^/^-^-+'>) 3,3, 
5 - h Vstf-fr*? 


0.3 


0.3 


0.3 


0.3 


0.3 


1 




& fE CC) 


160 


160 


160 


160 


160 


155 


B# R5 (#) 


20 


20 


20 


20 


20 


15 


^ t « (mm) 


3.7 


3.7 


3.5 


3 


5.7 


2.2 



* 1 : B*itom OHO SU Wfi«'<-'vM-3M-40 

* 2 : 100kg ffimMffi*$<Otito*m. 



[0036] m^, m2\^i,tz.^mm • ^^—u<om 



fc (W3e«[W:5j{Sosp*&«tl»*>-5) « 
[0 0 3 7] 
1 312] 





A 


B 


C 


D 


E 


A>f = 7 > 1557 * 3 


50 




50 






A>f ; 7 > 1601 * 3 






50 






>W $ * > 1605 * 3 


50 


50 
















50 


50 


A^f ; 7 V 1856 * 3 










50 


>n -f * 5 > 1706 * 3 




50 








If - «J > 81 20 * 4 








50 





* 4 : *® x ^ # > *fc® CD T -f * V ^ - ffijg 



[0 0 3 8] 



[*3] 



(7) 



4$^ip9-2 3 9 0 6 8 



11 



12 



mm 


m m 

(mm) 


(mm) 


Vo 




Dst 


(%) 




4.000 


0.200 


0.50 


72 








3.850 


0.193 


0.50 


200 


4.539 


75 


i 


3.400 


0.170 


0.50 


120 






-frtf 392 








3.800 


0.205 


0-48 1 


162 








3.600 


0.194 


0.48 


86 


4.263 


Til 

74 


n 


3.450 


0.186 


0.48 


1 162 






1 £if 410 








3.400 


0.195 


0.39 


1 360 






m 


2.450 


0.195 


0.39 


1 140 


2.148 


61 






I 500 







[0 0 3 9] #?>nfc#^7#^H:oV^, TIB* 
JBtftett* ^fcTi'flM** JTflS* ^tf^Vb 

xy /U _ . y^^/N— (True Temper) ttSS^fT 

^7^K7^f^- (#W1) Srfflv^ 
t^yK^tf-K4 5m/sec (HS45) H5m 
/sec (HS3 5) -C-tiV«X*iT UfcNNB* fcT>% 

/s^F^t: v F4 5ra/sec (HS 4 5) 4: 3 5 m/ 
sec (HS3 5) <DZf U-ir- 5 * ^ ± 9 **T tt fc 



20 x^yny Kp-^ 

y (#15) KM7y^' 77^^W^y^3 
SW) ia^30t-FW80^K^t:Vtt 

O : ^J-ffttS A : *il X : *S 
[0 0 4 01 
[«4] 



(8) #i¥9-2 3 9 0 6 8 

13 14 





% ai n 


it te w 


■1 
1 






A 

4 


0 


i 


o 


q 


A 

** 


=t 7 




© 


© 


® 


© 


® 


® 


© 


© 


® 


*<l>«s:(jis-c) 


64 


64 


65 


68 


64 


64 


52 


80 


68 




75 


75 


77 


82 


75 


75 


62 


90 


82 


a at £(jis-c> 


11 


11 


12 


14 


11 


11 


10 


10 


14 


# & (mm) 


36.5 


37.9 


35.1 


37,9 


36.5 


38.5 


36,5 


36.5 


375 


* mm 


« sg ffi as 


A 


A 


B 


B 


C 


A 


D 


B 


A 


IS ft (JIS - C) 


86 


86 


93 


93 


83 


86 


75 


93 


86 




11 


11 


16 


11 


a 


11 


13 


3 


4 


it s 


057 


057 


0.97 


0.97 


057 


0.97 


0.97 


0.97 


057 


JP & (mm) 


1.6 


\2 


1.8 


1.2 


1.6 


1.6 


1.6 


1.6 


1.8 


it rt - 


W ft U Si 


E 


E 


C 


F 


D 


E 


B 


A 


B 


a ^ (jis - o 


80 


80 


83 


80 


76 


81 


93 


86 


93 


<0ttM UI!> L; 


-8 


-6 


-10 


- 13 


-8 


-5 


18 


-7 


7 


it 3 


0.97 


057 


0.97 


0.97 


057 


0.97 


0.97 


0.97 


057 


I? * (mm) 


IJ5 


1.5 


2.0 


1.5 


1J5 


1.5 


13 


3,5 


2,0 




ai 


2.7 


3.8 


2.7 


ai 


3.1 


3.1 


5.1 


3.8 


x -f y y >f 8 » 


I 


I 


n 


n 


n 


in 


I 


I 


I 


# - )» £ # * m (ram) 


42.7 


42.7 


42.7 


42.7 


42.7 


42.7 


42.7 


42.7 


42.7 


#W1 

HS45 


X Vf > (rpm) 


2800 


2750 


2900 


2700 


2950 


2800 


2650 


2700 


2680 


* * y - (in) 


209.0 


2100 


2100 


2095 


210 5 


207.0 


2090 


2075 


208.5 


b - * 4/ (m) 


223.0 


2245 


22.HS 


222.0 


224.0 


2iao 


221.0 


217.0 


218.0 


ft !& 


O 


O 


O 


O 


O 


o 


A 


X 


X 


#W1 

HS3S 


z. \£ y (rpm) 


4600 


4400 


4650 


4700 


4760 


4600 


4600 


4680 


4630 


* + y - (m) 


142.0 


144.0 


142.6 


144.0 


i4ao 


i3ao 


142.6 


139.0 


140.0 


b — ^ A/ (m) 


150.0 


Lsao 


150.0 


152.5 


152.0 


145.0 


149.5 


145.5 


148.0 




o 


O 


— — 

O 


O 


A 


o 


A 


X 


X 


^ h' y a y M - 6 


o 


O 


o 


o 


O 


o 


X 


A 


X 


it A tt 


o 


O 


o 


o 


O 


o 


X 


A 


A 



[0 2] ^^^/l/VoOll-Jrl^ifeSrttW-rSfcft^lW 

[0 3] K«48yaT?*>5 0 
IB4] RWffiBa-e*s 0 

3 tpmm 

5 

6 <K®B£B 

7 «ffi 
8 

9 »|gl 
1 0 Sf-Jfe 

11 x 4 yf^mu 

12 ?S 

13 f-f yyjis&m 

14 Rtt 



[004 1] m4<D&mfrb, itttWlO*— yytt-r-r 

6 i % /h § v ^» \zmmm&+ft\z.n h 

[0 0 4 2] ^tlMMLT, ^WO^/i^/tf— /Hi* 

[0aoco«s*4iftpj] 

[Hil] *^^C0^ !/— fc°— ^.y i/ K^7tK— yKT) 




[04] 

7 



